Introduction
Assume G is a compact, connected, simply connected Lie group. The space of free loops on G is called LG (G) the free loop group of G, whose multiplication is dened as ' 
(t) = '(t) (t):
Let G be the space of based loops on G, whose base point is the unit e.
Then LG (G) has G as its normal subgroup and
LG (G) =G = G:
Identifying elements of G with constant maps from S 1 to G, LG (G) is equal to the semidirect product of G and G . Thus the homology of LG (G) is determined by the homology of G and G and the algebra structure of H 3 (LG (G) ; Z=2Z) depends on H 3 (ad; Z=2Z) where ad : G 2 G ! G is the adjoint map. The algebra structure of H 3 (G ; Z=2Z) can be determined as an application of the Eilenberg-Moore spectral sequence. See [7] . 
Adjoint action
Let Ad : G 2 G ! G and ad : G 2 G ! G be the adjoint action of a Lie group G dened by Ad(gh) = ghg 01 and ad(g; l)(t) = gl(t)g 01 where g; h 2 G, l 2 G and t 2 [0; 1] . These induce the homomorphisms Ad 3 : H 3 (G; Z=2Z) H 3 (G; Z=2Z) ! H 3 (G; Z=2Z) and ad 3 : H 3 (G; Z=2Z) H 3 (G ; Z=2Z) ! H 3 (G ; Z=2Z): Put y 3y 0 = Ad 3 (y y 0 ) and y 3b = ad 3 (y b) where y; y 0 2 H 3 (G; Z=2Z) and b 2 H 3 (G ; Z=2Z). Following are the dual statement of the result in [6] . Theorem 3.4 For y, y 0 , y 00 2 H 3 (G; Z=2Z) Also the result of [6] 
Adjoint action on E 6
The next theorem is the main result for E 6 of this paper. Remark Theorem 4.6 states the whole informations of the Hopf algebra structure, the Steenrod algebra module structure and ad 3 
Here (5) Proof of ii) and iii). By equations (5), (6), (7) and the above arguments we have easily 
Next we consider y 6 3 b i . We start from the next lemma. Proof. We recall the exceptional Lie group G 2 . By Theorem 2.1 and Theorem 2.2, we have H 3 (G 2 ; Z=2Z) =^(y 3 ; y 5 ; y 6 ) where y 3 ; y 5 are the dual of x 3 ; x 5 and y 6 is the dual of x 2 3 with respect to the monomial basis of H 3 (G 2 ; Z=2Z). And by the inclusion G 2 ! E 6 , y i in H 3 (G 2 ; Z=2Z) and b i in H 3 (G 2 ; Z=2Z) corresponds to y i in H 3 (E 6 ; Z=2Z) and b i in H 3 (E 6 ; Z=2Z). Therefore it is sucient to prove that y 6 3 b 2 = b 2 4 in the case of G 2 .
There is an inclusion SU ( Next we intoduce a subspace X of SU (3) (2) SU ( We can see easily 5 ( g SU (3) (2) 
is isomorphic.
Here we refer to R.Bott's result that
is a generator. ( See [3] . ) This implies fj S 3^S3 2 6 ( g SU(3) (2) ) = Z=2Z is the generator. Thus (12) implies that there exists a map g : S 6 ! S 5 (2) and g represents the generator of 6 (S 5 (2) ) = Z=2Z and the following diagram commutes upto homotopy. Recall that [g] is the generator of 6 (S 5 (2) ) = 6 ( g SU(3) (2) ) = Z=2Z. This implies that the 2-localization of g, g (2) : S 6 (2) ! S 5 (2) is homotopic to 6 3 (2) where is the Hopf map : S 3 ! S 2 . Thus C g (2) ' 6 3 C (2) We remark that y 6 
where (6;i) 2 Z=2Z.
On the other hand, we have 
Since Steenrod operators map primitive elements into primitive elements and decomposable elements into decomposable elements, by (14), (15) and Lemma 4.7 we obtain that 
Adjoint action on E 7
For the Hopf algebra structure of H 3 (E 7 ; Z=2Z) we refer to the following result of [5] . 
Proof. For (19) see Theorem 5.1 in [5] . Then (20), (21) and (22) follows from Theorem 4.6. Now we observe the induced homomorphism on homology by the adjoint action of E 7 on E 7 . since there is no primitive elements of degrees which these elements have in H i (E 7 ; Z=2Z).
As stated in the proof of Theorem 4.6, y 6 
Then (26) and (27) and by the similar manner. Hence we have Q.E.D.
6 Homology ring of LG (G) As stated in x1, LG (G) is isomorphic to the semi-direct product of G and G . Thus the following diagram commutes (See [6] . )
LG (G) 2 LG (G)
LG ( And also, 8 is homeomorphism.
Therefore we have the following theorem. Thus by Theorem 4.6, 4.9 and 5.11 we can directly compute the algebra structure of H 3 (LG (G) ; Z=2Z) for G = G 2 ; F 4 ; E 6 ; E 7 . But it is complex to write them out exactly. Hence we show the case of G 2 only. 
